A regional fully coupled meteorology-chemistry Weather Research and Forecasting model with 45 Chemistry (WRF-Chem) was employed to study the seasonality of ozone (O3) pollution and its 46 sources in both China and India. Observations and model results suggest that O3 in the North
and summer monsoon systems (Lu et al., 2018) . Various monsoon indices have been proposed 261 to describe the major features of the Asian monsoon, based on pressure, temperature, and wind 262 fields, etc. In the present study, we adopted the dynamical normalized seasonality monsoon 263 index (DNSMI) developed by Li and Zeng (2002) to explore the influence of monsoon intensity 264 on the seasonal behavior of O3 in the boundary layer in different regions of China and India.
265
DNSMI is defined as follows:
in which 1 and represent the wind vectors in January, and wind vectors in month ,
268
respectively. ̅ denotes the mean of wind vectors in January and July. The norm of a given 269 variable is defined as:
where S represents the spatial area of each model grid cell. More detailed information on the 272 definition is presented in Li and Zeng (2002) . 273 This definition of monsoon focuses on wind vectors, representing the intensity of wind 274 direction alternation from winter to summer. In winter, northwesterly winds are predominant, 275 then higher DNSMI values indicate stronger alternation of wind directions. For example,
276
DNSMI values are higher than 5 in coastal regions of South China and most environments in 277 India ( Fig. 4c ), suggesting that these regions are influenced largely by the summer monsoon.
278
Over the ocean, DNSMI increases as spring approaches, reaching a maximum in summer ( 
